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without this.” Some time ago the present writer honestly 
endeavoured to understand Mr. I.unn’s “ Philosophy of 
Voice,” and utterly failed in his attempts. Pie cannot 
find any assistance towards understanding it in the 
present little tract (pp. 88) of loose writing, wonderful 
reasoning, and jumping exposition. Let us hope that 
Mr. I.unn’s teaching is better than his preaching. His 
axioms are however rather startling, especially the second 
(p. 7), “ All voices are naturally beautiful. All ugliness 
in vocal tone is the result of transferred habits acquired 
by the artificial use of voice in speech.” If this use is 
“ artificial,” what use is “ natural ” ? But attempts to 
understand and criticism are all thrown away. Notwith¬ 
standing Mr. Lunn’s initial confession that he is a mere 
follower of Galen, he declares in his introduction (p. 1): “It 
is a fait accompli. 1 have founded a New Profession stand¬ 
ing midway between the Musical and the Medical worlds, 
with Art on its one side, Science on the other ; firm and 
irrefutable.” In this state of suspension, like Mahomet’s 
coffin, “midway between” two “worlds,” and belonging 
to neither Science nor Art, which seems fitly to describe 
the nature of the book, we are content to leave it to the 
happy conviction of the author that what he says (of 
course when others can find out what it is) is “firm and 
irrefutable.” 

Practices Plane Geometry and Projection for Science 
Classes, Schools , and Colleges. By Henry Angel. 
Vol. I., Text; Vol. II., Plates. Collins’s Advanced 
Science Series. (London and Glasgow, 1880.) 

A very practical and useful book by an experienced 
teacher; it is designed to meet the requirements of 
students at the Royal School of Mines, at the Royal 
Military Academy, at Cooper’s Hill, and elsewhere, and 
embraces great part of the two higher stages of the 
Science and Art Department syllabus. There is no 
great scope for absolute novelty'in such a work, and our 
author acknowledges his indebtedness to the works of 
many, if not most, of his well-known predecessors, but 
the arrangement appears to be judicious, and the 
constructions good and clearly enunciated. In the 
Practical Geometry (six chapters) the student is taught 
the use and construction of scales, of triangles 
and polygons, and there are numerous problems on 
areas, on circles in contact, and on other plane curves 
with their tangents and normals. The orthographical 
portion treats of the projection of the five regular solids, 
of other simple solids, of flat and curved surfaces, inter¬ 
sected by cutting planes, and of solids inscribed in, or 
circumscribed to, the surfaces of other solids; of the 
interpenetration of solids, of the projection of shadows, 
on isometric projection, on the solution of the spherical 
triangle, and on horizontal projection—a very extensive 
and varied bill of fare. In addition there are numerous 
questions for practice, many of which are taken from 
examination papers, and the text is illustrated by several 
clearly-drawn figures. Part ii. contains eighty-one large- 
page plates to further illustrate the constructions. The 
two parts together ought to enable any painstaking 
student te take a creditable place in his examination and 
to acquire a solid acquaintance with the subject. 

Teonca delle Furze Newtouiane e sui applicazioni all’ 
Elettroslattica e al Magnelismo del Prof. Enrico Betti. 
365 pp. (Pisa, 1879-) " 

In' the session 1863C4 Prof. Betti delivered at Pisa a 
course of lectures, subsequently (1S65) printed in the 
Nuevo Cimcnto under the title “La Teorica delle Forze 
che agiscono secondo la legge di Newton c sua appli- 
cazione alia elettricith statica ” ; the volume before us is 
what may be looked upon as its greatly enlarged second 
edition. It consists of an introduction and three chapters. 
The first chapter, in twenty-three sections, treats of 
Potential Functions and of Potentials (§ 11 gives Green’s 


theorem and some others due to Gauss; § 12 Stokes’s 
theorem for transforming a double integral into a simple 
integral, and the properties of a surface which has on 
one face a stratum of attracting, and on the opposite face 
an equal stratum of repulsive, matter; the other sections 
appear to contain nearly all the known properties of 
these functions). Chapter II., on Electrostatics, in six¬ 
teen sections, discusses several cases of electrostatical 
distribution, the method of images (Sir \V. Thomson’s 
theory) and condensers; Chapter III., on Magnetism, is 
divided into ten sections (on p. 304 Prof. Betti announces 
the theorem, “ So la superficie di un corpo e semplicemente 
connessa cd ha un numero finito di poli, questo numero 
sara sempre pari,” an advance upon Gauss, who has 
shown that if there be three poles there must also be a 
fourth). 

Kalkiil dcr Abziihlenden Geometric. Von Dr. Hermann 
Schubert.. (Leipzig: Teubner, 1879.) 

Dr. Schubert in this work gives us, in the form of a 
treatise of 359 pages, the principal results as yet arrived 
at in the “Numerical Geometry,” a branch of mathe¬ 
matics originated by M. Chasles and subsequently 
studied by Zeuthen, Sturm, Halphen, Klein, and in this 
country by Dr. Hirst (“ On the Correlation of Two 
Planes,” vol. v.; “ Correlation in Space,” vol. vi.; “ Note 
on the Correlation of Two Planes,” vol. viii. ; London 
Math. Soc. Proceedings). The book closes with a full 
historical and bibliographical list in the form of notes to 
the several chapters. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he unde? take to return, or 
to correspond with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications. ] 

[ The Editor urgently requests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com¬ 
munications containing interesting and novel fads.] 

The Spectrum of Hartwig’s Comet 
The spectrum of this comet was examined here on the evening 
of October 7 with a spectroscope having a single prism of 45°, 
and was found to consist of three bright bands and a continuous 
spectrum corresponding to the nucleus. The middle and brightest 
band was compared with the band at W.L. 5198 in the spectrum 
of a vacuum tube containing alcohol vapour, and three micro¬ 
meter measures gave the position of the less refrangible edge of 
the comet band at W.L. 5x84, 5215, and 5204 tenth metres 
respectively. The breadth of the band was about 40 tenth 
metres. These measures would indicate that the principal 
comet-band is coincident with the band at W.L. 5W8 of the 
vacuum-tube spectrum of carbon-compounds, and not with that 
of the Bunsen-flatne at W.L. 5165. The observations however 
were made under unfavourable circumstances, the comet being 
low, and involved in haze and cloud. The positions of the other 
two bands were not determined. W. H. M. CmusTiE 

Royal Observatory, Greenwich, October n 


Wire Torsion 

I IIOI'E you will allow me to seek information, through your 
aid, on a subject which is perplexing me a good deal at present. 

I am engaged in studying a gravimeter designed by the late 
J. Allan Broun, in which gravity is balanced by the torsion of a 
single wire; or is intended to be so. As the function of the 
instrument depends largely on the law of torsion in wires, I have 
been making experiments to satisfy myself on some points, ft 
is in the results of one of these that I have met with my diffi¬ 
culty. I was using thin brass wire (diam '02), and after stretching 
it till it broke, twice, I supposed it to be at or near its maximum 
elasticity, and proceeded to use it in the intended way. At each 
end of a 6-foot plank I inserted into the edge a 2-inch screw. 
The wire was fastened upon these so as to get a strain by turning 
them. The wire was in two pieces, attached to opposite sides of 
a ring in the middle. By turning this ring tile two wires Mere 
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severally twisted in opposite directions. A straight thick wire 
passed through the ring, the weight of which afforded a ready 
means of varying the force necessary to balance the torsion 
of the wire. My first object was to prove that the force of 
the latter was, at any rate to some considerable extent, inde¬ 
pendent of the tension. Suppose that with this arrangement, 
the wire being horizontal, a balance has been effected when the 
ring has been turned about the wire as an axis three or four 
times. What will happen when the wire is further strained? X 
think it would be a natural expectation (apart from special 
knowledge) that the weight will rise; on the other hand, a 
knowledge of the law of torsion teaches (?) that there is no increase 
of the force sustaining the weight, which therefore will not rise. 
But who would suppose that, on the contrary, it would sink? 
Such, nevertheless, is what takes place. I continued increasing 
the strain, and the weight continued to sink. I had to go on 
lessening the weight again and again (by shifting the balancing 
cross-rod), in order to restore the horizontally of the ring; until 
at last there was scarcely any force of torsion left! To repeat the 
experiment of course the ring had to receive three or four fresh 
turns. I did so several times, always continuing, as I thought, 
to increase the strain. All the time the wire was absorbing the 
torsion, and did not break. I then thought to try the effect of a 
high initial torsion. But I did not seem to get any such by 
turning the ring more than five or six times. I then thought to 
see how much twisting the wire would bear. Expecting it 
dvery instant to break, I counted up to loo half turns. By this 
time the wire was quite slack! 1 added another hundred half 
turns. The wire was now half an inch longer, without any strain 
having been kept on it except just enough to keep it straight. I 
went on twisting. At 21S one wire broke. The other then had 
only sixteen half-turns of twist in it, out of the 230 or more 
received. I afterwards went on twisting, mending each time 
that the wire broke, till the twist (quite visible under the micro¬ 
scope) amounted to sixteen turns per inch. The length kept on 
increasing. After breaking, the wire always untwisted one turn 
in four inches. 

I feel myself here in presence of laws of which I know 
nothing; and my object in writing this short experience is to 
ascertain whether it is sufficiently in accord with what is known 
to cause no surprise to any one but myself. In that case I 
shall be greatly obliged to any one who will tell me where I 
can learn all about it. J. Herschel 

Collingwood, October 4 

I forgot to say that in no case did slackening of the strain 
reverse the sinking of the weight due to increase of strain. 


The Magnetic Storm 

By the mail just arrived from Australia I have received copies 
of the photographic traces produced by the decimation magneto- 
graph at the Melbourne Observatory during the magnetic storm 
of August 12 to 14, kindly forwarded by Mr. Ellery, the Govern¬ 
ment astronomer there. 

A comparison of these curves with those from the Kew 
instrument for the same period shows that the disturbance 
commenced and ended at both places at the same time. 

It is not easy however to trace much similarity in the two sets 
of curves, as the individual excursions of the magnet east and 
west of the normal position which form the record of the mag¬ 
netic storm, cannot be at all times followed in both curves, but 
the periods of greater disturbance seem to have been simulta¬ 
neous. For example, the commencement of the disturbance 
was well marked at August I id. 8h. 10m. p.m. at Melbourne, 
which corresponds to nd. ioh. 33m. a.m. G.M.T., whilst here 
(vide Mr. Ellis’s letter in Nature, vol. xxii. p. 361) it commenced 
at ioh. 30m. a.m. ; then again the large deviation to the eastward 
noted in the Rev. S. J. Perry’s letter in Nature, which 
occurred here between I2d. nh. 30m. a.m. and 12I1. 30m. 
p.m., seems to have had its effect, as a movement of the needle 
at Melbourne to the westward between 12d. 9I1. 15m. p.m. and 
ioh. 30m. p.m. The maximum deflection which exceeded the 
limits of registration of the instrument, I estimate to have taken 
place at 10 p.m. The corresponding G.M. times for the above 
are I2d. nh. 38m. a.m., I2h. 53m. p.m., and I2h. 23m. p.m.; 
the maximum deflection recorded here seems to have been at 
I2h, 25m. p.m. 

The disturbed period may be considered to have died out at 
Kew at I4d. 8h. a.m. G.M.T., and at Melbourne at about 
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I4d. 7I1. a.m., but there is no very distinctive movement which 
would enable us to fix this limit with accuracy. 

These interesting comparisons are extremely satisfactory, for 
it is but recently that the Government of Victoria was consider¬ 
ing the advisability of discontinuing the system of photographic 
registration of the magnetometers at Melbourne, and consulted 
the Kew Committee upon the subject. 

A circular was accordingly issued to the leading physicists of 
Europe, and their replies being almost unanimously in favour of 
the continuance of the recording system, the Government erected 
a new magnetic observatory, and decided upon carrying on the 
work. 

Mr. Ellery has also forwarded a month’s curves for the purpose 
of assisting in the international comparison of magnetograms 
now being prosecuted by the Kew Committee. 

The preliminary results of their investigations have been 
already indicated by Prof. Adams in his recent speech at 
Swansea (Nature, vol. xxii. p. 416). G. M. Whipple 

Kew Observatory, October 2 


Coral Reefs and Islands 

I have been greatly interested in Mr. John Murray’s paper on 
coral reefs and islands published in Nature, vol. xxii. p. 351. 
I hope you will allow me space to draw scientific attention to the 
fact that as early as 1857 I published a paper on the Formation 
of the Peninsula and Keys of Florida (Am. your. vol. xxiii. p. 
46), in which I maintain that the theory of Darwin, although so 
beautifully (as I thought) explaining the phenomena of the 
Pacific reefs, wholly fails to explain those of the Florida coast. 

In 1851 I spent the months of January and February on the 
Keys of Florida, assisting Prof. Louis Agassiz in his investiga¬ 
tions on the growth of reefs and formation of keys in this region. 
An abstract of these investigations and their results was published 
in the Report of the United States Coast Survey for 1851, p. 
145 et seq. 1 

In this report Agassiz shows that the Keys and nearly the 
whole Peninsula of Florida have been formed by the growth of 
successive reefs, one beyond the other from north toward the 
south. In my paper above alluded to, and also in my ‘ 1 Elements 
of Geology,” p. 152, I state further, that the reefs of Florida, if 
we accept Darwin’s theory, are entirely peculiar. For according 
to Darwin barrier-reefs are formed only by subsidence, while on 
the Florida coast we have well-marked barriers with channels 
10-40 metres wide where there cannot be any subsidence, for 
continuous increase of land is inconsistent with subsidence. 
Again, according to Darwin barriers and atolls always show a 
loss of land, only a small portion of which is recovered by coral 
and wave agency; while on the Florida coast, on the contrary, 
there has been a continuous growth of the Peninsula by coral 
accretion, until a very large area, viz., about 20,000 square miles, 
has been added. 

I have attributed the formation of successive reefs from north 
toward the south to the successive formation of the depth-condi¬ 
tion necessary for coral growth ; and this latter, in the absence 
of any evidence of elevation, to the steady building up by sedi¬ 
mentary deposit, and extension southward, of a submarine bank 
within the deep curve of the Gulf Stream. The formation of 
barriers instead of fringes on a coast which has certainly not 
subsided—for continuous land-growth negatives the idea of sub¬ 
sidence—I attribute to the shallowness and muddiness of the 
bottom along this coast. Only at a distance of twenty to forty 
miles, where the depth of twenty fathoms is reached, and where, 
therefore, the bottom is no longer chafed by the waves, the con¬ 
ditions necessary for coral growth would be found, and here a 
line of reefs would be formed, limited on one side by the depth 
and on the other by the muddiness of the water. 

In brief then, according to my view, the Peninsula and Keys 
of Florida were formed by the co-operation of several agents :— 
1. The Gulf Stream building up and extending a submarine bank 
within its loop. 2. Corals building successive barriers on the 
bank as the latter was pushed farther and farther southward. 
3. Waves beating the reefs into lines of islands. 4. Dlbris from 
the reefs and keys on the one side and the already formed main¬ 
land on the other filling up the successive channels and converting 
them first into swamps and finally into dry land. 

Whether this view is true in all its parts or not, there can be 

1 This report has been recently published in full as one of the memoirs 
of the Harvard Museum of Comparative Anatomy, but I have not yet 
seen it. 
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